Abstract. The purpose of this study is to apply the Jigsaw teaching mode into the medical literature retrieval and discuss the effect of the new teaching one. According to the Jigsaw learning mode, the students are divided into expert and Jigsaw groups. Through segment allocation, discussion in the expert groups and presentation in the Jigsaw groups, students have more initiative and learn more with this method. The result is that Jigsaw is an effective cooperative learning mode and the students' learning enthusiasm and autonomous learning ability can be well promoted in the medical literature retrieval.
Introduction
Quality-oriented information education is a key component in implementing the quality education and deepening the educational reform. For the medical college students, medical college library is not only a center for obtaining the literature information but also an important place for carrying out information quality education. The teaching of medical literature retrieval plays a significant role in cultivating the medical students' abilities of abtaining, collecting and managing medical information and the abilities of problem analysis and solution finding. Since 1984, 《On Opening the Literature Retrieval Course in Colleges and Universities》 has been issued by the Chinese Ministry of Education. It has been conducted almost 35 years and the most widely used method is the lecture, which is the "teacher-centered" mode. We cannot deny that lecturing is a straightforward way to impart knowledge to students quickly and has some advantages in some degree, incluing the way to introduce new material, sum up course content, as well as present large blocks of complex and confusing information [1] . However, we cannot also deny that lecturing makes teacher more like a lecturer and students only the receivers. This kind of teaching form is so rigid, single and boring that students are exposed to information and have rare chance to involve the class activities. They become non-thinking and prefer to receive information passively. In addition, the medical literature retrieval in our college is a half-term curriculum and it is always a large class with almost 100 students. So, it is not an easy job for the teacher to guarantee so many students to possess the abilities of using different electronic databases in such a short time, and it is obvious that the teaching effect is not a satisfactory one. To change this kind of teaching embarrassment in our college, we introduce Jigsaw teaching mode daringly into the medical literature retrieval class. On one hand we want to change teachers' roles to be a guider and organizer in the class more than a "Duck-stuffing" teacher or a lecturer, on the other hand we hope to stimulate the students' independent thinking and innovative consciousness by using this new teaching mode.
Overview of Jigsaw
As a wonderful teaching strategy for cooperative learning, Jigsaw is originated in America. It is developed by Elliot Aronson, who is a famous American educator and sociologist. The aim of this teaching method is to set up an interdependent and mutually cooperative leaning atmosphere among the students. It arouses widely attention and application immediately after it appears [2] .
The approach is mainly composed of three parts. Firstly, the learning materails are divided into several segments and students are divided into Jigsaw groups. Each student of Jigsaw group is assigned to learn and prepare one segment. Secondly, form temporary "expert groups" by having one student from each jigsaw group. In these groups, students assigned to the same segment are gathered so they can have a deep discussion about the same learning material. Finally, every "expert " go back into their jigsaw groups to do a presentation, explaining the part he/she worked on with the expert group.
An Example of Applying Jigsaw into Medical Literature Retrieval
According to the learning level of the medical students and the quality of the medical literature retrieval, we make some improvement and innovation when we apply Jigsaw into the class. The following is an applied example.
The Medical Literature Retrieval Learners
All the learners are the seniors whose major is pharmacy. Thesis is a must for their smooth and successful graduation. Although the quality of thesis and college students' research level are not demanded too much, a well-written thesis is not only a good summary for their college academic periods but also a good foundation for their further study career. Therefore, it is of great importance to make them know how to search in different electronic databases to get the useful primary documents. And also it is significant to make them know the different search results by using different search fields in one electronic database and different databases. Thus, when the students have the document needs, they can easily choose the suitable database and know what kind of search field they can use to guarantee the evaluation of recall ratio and precision ratio.
Course Description
Learning material: CNKI (China National Knowledge Infrastructure） and its search methods Learning objective: make students know what CNKI is in general; the introduction of each subsets of CNKI (such as journal; master and doctor's theses; meeting; newpapers,etc); which kind of search field can find the related documents as much as possible in the aspect of evaluation of recall ration and precision ratio. Here, I give the students a search question, that is search the related documents in the published year of 2017 by using the artemisinin and malaria as search fields and contrast the search results.
Jigsaw Classroom Practice
Using the Jigsaw mode to attain the objective aboved is done as the following steps.
Step one, 100 medical students are divided into 10-person jigsaw groups in terms of their gender and ability. Here is a situation explaination: in Jigsaw, Aronson suggests that 5 or 6 groups with 5 or 6 person in each group is better. Because of our reality, we need more groups, need divide the learning material into 10 segments and give students more time to do the preparing work and do the group discussion. More students can give more new thinkings but 10 is the upper limit.
Step two, CNKI part is divided into 10 stand-alone segments: (1) general introduction of CNKI; (2) introduction of Journal subset of CNKI, (3) introduction of master and doctor's theses subset of CNKI, (4) introduction of meeting subset of CNKI, (5) introduction of newspapers subset of CNKI, (6) using "artemisinin" and "malaria" as search entry in "topic" search, (7) using "artemisinin" and "malaria" as search entry in "title" search, (8) using "artemisinin" and "malaria" as search entry in "abstract" search, (9) using "artemisinin" and "malaria" as search entry in "key words" search, (10) using "artemisinin" and "malaria" as search entry in "fulltext" search. Remind the students that the search year is 2017.
Step three, each student is assigned to learn one segment. I demand the students to prepare their segment in advance and must be faimiliar with it. And students' comprehension is more emphasized other than memorizing it.
Step four, form temporary "expert groups" by having one student from each jigsaw group join other students assigned to the same segment [4] . A leader is appointed and his responsibility is to write down every expert's questions and solutions from other experts. The students in these expert groups should be given an adequate time to discuss the main points of their segment and to rehearse the presentations they will make to their jigsaw group. During this period, the responsibility of the teacher is to float from group to group, observing the process. If any group is having trouble, the teacher should make an appropriate intervention [4] . In order to avoid students relying on the teacher too much, the maximum intervention frequency is only 3 times. Thus it can better encourage the mutual collaboration among group members and improve their abilities of beating the difficulities and solving the problems.
Step five, bring the students back into their jigsaw groups and ask each student to present her or his segment to the jigsaw group. Asking questions from others in the group are encouraged for clarification. Because medical literature retrieval is a computer-operative class, it is insignificant to test the students by some quiz questions. So I ask every jigsaw group to organize their whole information to be a paper and make a presentation in front of the whole class.
The Effect of Jigsaw Teaching Mode
In order to see the effect of Jigsaw teaching mode more distinguishingly, I use another Chinese academic search tool-Wanfang database as a contrast. I spend the same class periods on teaching the same students with the traditional lecturing method. The main teaching points are the same as CNKI, such as what Wangfang database is and how to search in Wanfang database.
Then a questionnaire (Table 1) is designed and distributed to the students to appraise whether Jigsaw is an efficient and a welcome teaching method in medical literature retrieval or not. Contrasting to Wangfang Database learning, 65% medical students say that it is an enjoyable process for preparing the related segment in CNKI database learning. 73% medical students say that it arouses their initiative and exploratory. 77% medical students say that Jigsaw make them willing to use all kinds of methods to solve one problem. 85% medical students say that they make up for their knowledge deficiency by heated discussion in the expert group. 92% medical students prefer the Jigsaw mode and hope to use this teaching method more times. Only 6% medical students keep a reservation attitude to Jigsaw teaching mode and want to be familiar with it step by step in the following days. Some say that Jigsaw is do helpful for him to think with a new way, some say that he is not afraid of exchanging any more and he enjoys the brainstorming, and some students even say that it is a lovely learning method and it makes him as the master of the class. 
Some Pleasant Results
Through the groups' summary paper and the presentation, I get some pleasant results: In the aspect of introduction of CNKI and its subsets, students can not only explain what CNKI is systematically and introduce each subset' data resourse in their own words, but also can they tell us which one or two subsets can be used freely in our college and which one or two are used restrictedly. According to my past teaching experience, many students donnot know this point even though the class is almost over.
In the aspect of search activities, students write down the number of every search result in detail and find that they can get the most documents by "fulltext" search entry. But students find that the unrelated documents are so many and the quality of the output documents are so low that it is not good at improving the evaluation of precision ratio. So they get a basic acquaintance that "fulltext" search entry is not widely recommended unless the results of the first search is too little. By contrasting the search results of the remained four search ways, the students draw a conclusion that "topic" search entry include those of the other three (that is "title", "abstract" and "key words"). It clears a long-term confusion for the students to use the search entry "topic". Many students misuse the "topic" as Mesh terms because "topic" is "zhu ti" in Chinese translation while Mesh terms is "zhu ti ci", which looks a little similar. Even many literature retrieval teachers cannot say clearly about "topic" too.
Furthermore, Jigsaw sets a higher standard to the teacher. The role of the teacher has changed in some degree. Giving students′ learning material and class time donnot mean that teachers can settle back on the professional knowledge they have had and do nothing more, but they need a non-stop learning to enrich themselves and ready to solve students′ various new problems at any time and at any place. In addition, in order to orgnize the Jigsaw classroom successfully, teachers need a general information about students' learning level, character traits, etc. So they should observe the sutdents' behavior and communicate with the students much more than usual.
Conclusion
The jigsaw classroom is a research-based cooperative learning technique and thousands of classrooms have used jigsaw with great success since 1971 [4] . If we input "jigsaw teaching" into the databases, we can find that it is used frequently in English teaching class in China and no search result in medical literature retrieval. With the development of teaching era, more and more new teaching methods have been popped up and will be used gradually. Of course, every method has its own limitation, but I think as long as it has some positive effects in teaching and learning, Jigsaw is worthy of being studied further in the future.
